Objective. The aim of this study was to evaluate the influence of various factors on the perceived impact of a patient safety improvement collaborative in the UK, the Safer Patients Initiative (SPI).
Introduction
Quality improvement collaboratives have been used extensively in the USA [1] [2] [3] and more recently internationally [4, 5] as a method for closing the gap between current performance and best practice in a variety of healthcare topic areas. More recently in the USA, UK and elsewhere this methodology has been applied to patient safety. The key features of a quality improvement collaborative are a well-structured quality improvement programme in which multi-disciplinary teams from multiple sites work together for several months to address specific areas for improvement [6, 7] . The Breakthrough Series Collaborative model developed by the Institute for Healthcare Improvement (IHI) incorporates structured learning sessions and expert support, a programme of pre-defined interventions and supportive improvement methodology, along with comprehensive data collection and feedback. The Breakthrough Series has been the most widely adopted quality improvement collaborative model and has been applied in a variety of healthcare contexts [6, 8] .
A recent systematic review concluded that the existing evidence for the effectiveness of quality improvement collaboratives is 'positive but limited and the effects cannot be predicted with great certainty' [9] . The authors highlight the need for a deeper understanding of this type of methodology, including the processes or mechanisms by which it influences clinical outcomes. In discussion of how to develop a rigorous evidence base for quality improvement collaboratives, Mittman has emphasized the need for more research into the facilitators and barriers that influence quality improvement collaboratives' implementation and success [10] . Expanding our knowledge of what are the key success factors for this type of quality improvement methodology is crucial, particularly since quality improvement collaboratives represent one of the key strategies currently employed in the arena of quality improvement in healthcare involving significant resources both in terms of funding and time [9] .
In terms of the features that quality improvement collaborative participants value most, research suggests that the following components are most important: collaborative faculty, solicitation of staff ideas, the change package, Plan-Do-Study-Act cycles, learning sessions and a collaborative extranet [11] . Factors that have been highlighted as potential determinants of quality improvement collaboratives' success include a series of organizational or programme-related variables, such as committed leadership and clinician engagement [12] , adequate information systems [13] , systematic planning or project management [7] , time and challenges around data collection [14] and organizational culture. Another organizational factor that has been suggested to affect the success of large-scale change programmes is organizational readiness [15] .
In order to investigate the mechanisms by which quality improvement collaboratives impact on healthcare organizations and develop knowledge concerning the effects of complex interventions, the current study focuses on the UK Safer Patients Initiative (SPI). The SPI is a patient safety improvement intervention developed by the Health Foundation in collaboration with IHI, based on the Breakthrough Series Collaborative model [16] , and IHI's work in the USA 100,000 lives campaign [17] . It was introduced in two phases between 2004 and 2008 firstly in 4 then in 20 UK NHS (National Health System) organizations. The main aim of the programme was to improve patient safety in four clinical areas (general ward care, intensive care, perioperative care and pharmacy) through implementing a number of evidence-based clinical practices and a broader focus on organizational leadership (see Box 1) .
Pilot findings based on qualitative interviews and surveys of participants within the early phases of the SPI, suggest that a range of contextual, programme design and broader organizational factors affect the perceived success of this programme [18 -20] . Ratings of organizational readiness within the pilot phase of the SPI were found to significantly correlate with the perceived impact of the programme, suggesting that the context into which the programme is implemented is important. Specific programme elements, such as care bundles, process measurement and various expert support components, were
Box 1 Details of the Safer Patients Initiative programme
significantly positively associated with programme performance. In addition, qualitative study of the experience of staff in implementing the programme demonstrates the impact of the SPI on a range of organizational and care systems dimensions and the importance of robust data collection and feedback systems in supporting improvement work.
In the present study, we seek to evaluate the influence of broad situational factors on the perceived success of the SPI programme using exploratory regression analysis. By broad situational factors, we mean factors relating to the context of programme set-up and implementation, the importance of specific programme elements and aspects of organizational culture. Our research aim is to elucidate the mechanisms governing the impact of complex programmes such as the SPI through the development of a parsimonious model of the predictors of success, based on participants' perceptions.
Methods

Study design and data collection
Data were collected from participants using surveys administered at a single time-point in the period June to August 2008 just before the end of the SPI, which ran from Sept 2007 to 2008.
Sampling
Twenty NHS organizations participated in the study, including sites from England, Northern Ireland, Scotland and Wales. In May 2008, local programme coordinators from the 20 sites were asked to compile a sample of relevant staff in their organizations based on criteria defined by the researchers. A systematic sampling strategy was employed to include the core SPI improvement team in each organization comprising: the senior executive leads, the SPI coordinators, operational leads in each clinical area and other staff involved within the programme. Participants could complete and return the survey either using paper-based or online versions. In total, 1221 surveys were sent out and 635 responses were obtained corresponding to a response rate of 52%.
Measures
The survey was developed based on early piloting conducted during the early phase of the programme [18, 19] . The measure included a range of items relating to the perceived effectiveness of the SPI, the efficacy of programme components and the context for local implementation. Background information was collected from each participant in relation to the organization in which they were employed, the SPI work-stream in which they were involved, role of responsibilities, experience in current position, time spent on the SPI, length of involvement on the SPI and number of learning sessions attended.
For the organizational readiness factor, respondents were asked: 'How ready do you think your organization was for the SPI before it started?' which was followed by the presentation of eight items against which ratings were made on a scale ranging from 1 'Very poor' to 5 'Very good'. Scale items included: 'recognition of existing safety problems', 'knowledge of how to tackle safety problems', 'systems and infrastructure to support safety improvement'. The aggregated score of this scale was calculated as an index of participants' perceptions of organizational readiness in relation to the SPI (Cronbach's a¼0.87). A second question asked 'How different was the SPI approach to existing safety improvement practices?' with a response scale ranging from 1 'Very similar' to 5 'Completely novel'.
Respondents were asked: 'How important are the following SPI programme elements for its success?' with items including: 'SPI learning sessions and other IHI supported training events', 'Expert support from the SPI faculty through conference calls, site visits and email'. Items were presented with a scale ranging from 1 'Very low importance' to 5 'Very high importance'. The aggregated score of this scale was calculated as an index of the perceived importance of the overall SPI methodology (Cronbach's a¼0.85).
In terms of factors affecting implementation of the programme, respondents were asked: 'To what extent do you think the following factors have been a strength or weakness in the development of the SPI in your workplace?', with responses made against 14 items including: 'Senior management/executive support and leadership for the SPI programme', 'Support from line managers for the SPI programme', 'Frontline staff support for the SPI programme', among others. Items were presented with a scale ranging from 22 'Significant weakness' to 2 'Significant strength'. Respondents were additionally asked to rate the degree to which they perceived the programme to be driven by 'a top-down (management led), or bottom-up (frontline led) approach?' on a scale ranging from 22 'Complete Bottom-up approach' to 2 'Complete Top-down approach'.
The dependent measure for the study was the aggregated score of a series of scale items representing dimensions of perceived impact of the programme (Cronbach's a¼0.91). Ratings were made against 16 items in total on a scale ranging from 22 'Large deterioration' to 2 'Large improvement', with specific examples including: 'Financial performance (cost-effectiveness)' 'Senior/executive management support for improving safety of care', 'Frontline staff compliance with best practice for safe and reliable care'.
Data analysis
A series of exploratory multiple regression analyses were performed to examine the relationship between the independent variables and staff perceptions of the overall SPI impact (the aggregated score of the impact scale). Independent variables which represented background information were entered in a preliminary regression analysis to identify those that significantly predicted the outcome variable, in order to control for them in subsequent iterations of the model. The research aim was to identify significant predictors of perceived impact above the effects of any variation due to background characteristics. In the final regression analysis, independent variables were entered hierarchically in two blocks. In block 1, two background variables that significantly predicted the impact of the SPI in the preliminary model were entered ('working for the perioperative care work-stream of the SPI' and 'proportion of time spent on the SPI'). In block 2, the following independent variables were entered using forward stepwise entry (the exact survey items that were entered as independent variables in block 2 are indicated in Table 2 ): † perceptions of organizational readiness; † perceptions of how different the SPI approach was to existing safety improvement practices; † perceived importance of the SPI methodology; † perceptions of the degree to which each of the success factors described above were either a strength or a weakness in the implementation of the SPI; † perceptions of the extent to which the SPI was driven by a top-down or bottom-up approach.
Stepwise regression was selected as the appropriate method as there were no pre-existing research findings or theory to support any specific priority among the independent variables. Examination of multi-collinearity diagnostics suggested that the assumptions for multivariate regression analysis were met [21] .
Results
Descriptives Table 1 shows that the majority of the participants had 3-5 years experience in their current position and their main role of responsibilities was classified as clinical supervisors/ managers. Most participants worked on the general wards care work-stream, they were involved in the SPI for 1-2 years, and they spent less than a quarter of their time on SPI work. Finally, 53.4% had not attended any SPI learning sessions (Table 1) . Table 2 presents the mean scores and standard deviations of all survey items including the independent variables entered into the analysis and the dependent measure-overall perceived impact of the SPI. This latter measure, with a value of 1.03, indicates that the participants overall perceived the programme to have impacted positively on their organizations. Table 3 shows the results of the regression analysis on perceptions of the overall SPI impact. The initial control variables in block 1 (SPI work-stream and proportion of time spent on SPI) made a significant contribution to the outcome variable accounting for 8% of the variance (Adjusted R 2 ¼ 0.08). Staff working in the perioperative care work-stream reported a lower perceived impact for the SPI, whereas spending more time on the SPI was associated with a higher perceived impact.
Regression analysis
The contribution of block 2 was then assessed. The R 2 change was significant for all the subsequent models of the stepwise analysis, which shows that block 2 contributed significantly to the prediction of the outcome variable over and above block 1. More specifically, 7 out of the 18 independent variables significantly contributed to the prediction of the perceived SPI impact. The final model accounted for 52% of the variance in perceived impact (R 2 ¼ 0.52), of which 8% was explained by the control variables entered in block 1, while the remaining 44% was explained by 7 out of the 18 additional independent variables entered in block 2.
In the final model, examination of the Beta coefficients demonstrated that three predictors had Beta values above 0.15, meaning that they individually contributed a relatively large proportion of the variance in the outcome. The three factors were: strength of programme management in the hospital (b ¼ 0.26), the value assigned to SPI programme elements (b ¼ 0.26) and length of data collection (b ¼ 0.17).
Also, higher scores of the degree to which each of the following two factors was perceived as a strength or weakness in the development of the SPI were associated with higher perceptions of impact: support from junior doctors (b ¼ 0.12) and collaboration between different professional groups (b ¼ 0.10). Finally, higher scores of the degree to which the SPI was perceived as different from existing safety improvement practices (b ¼ 0.13) and higher scores of perceptions of organizational readiness for the SPI (b ¼ 0.09) were both significantly associated with higher perceptions of SPI impact.
Discussion
This study aimed to identify a parsimonious model to account for variance in the perceived impact of a collaborative improvement programme from a range of 18 possible predictors representing participants' perceptions of various contextual and implementation factors. Once variation between different clinical areas and the level of involvement of individuals in the programme were controlled, a predictive model of seven predictors was specified, which accounted for 44% of the variance in programme impact above that accounted for by the control variables.
As far as background factors are concerned, the more time the participants spent on SPI work the higher they perceived the impact of the programme. This suggests that the effects of a collaborative such as the SPI may be more visible to those staff who are directly involved in its set-up or its implementation possibly because they have more personally invested in the programme and hence are more enthusiastic about what they can achieve with it. Also, applying SPI in perioperative care was predictive of lower perceptions of the programme's impact. Underlying this finding could be factors pertaining to the special nature of this clinical micro-system and possible difficulties in applying quality improvement in surgery, such as the wide range of surgical procedures for which measures are needed [22] .
In terms of programme-related factors, participants' higher perceptions of the importance of SPI methodology predicted higher perceptions of the programme's impact.
This finding replicates that of Nembhard's work, which demonstrates a positive association between ratings of the value of certain quality improvement collaborative features and programme performance [11] . Other studies have highlighted the importance for success of specific features of these programmes, such as development of baseline data and systematic measurement of outcome and process data [14, 20, 23] , collaborative multi-disciplinary working and learning [24, 25] or small tests of change through Plan-Do-Study-Act cycles [5, 26] The inclusion of a strong predictor in the final model relating to the investment in data collection suggests that the measurement component of the programme may have been particularly important. This finding is in accordance with the previous work on quality improvement collaboratives which suggests that the use of continuous data feedback to evaluate change is a critical factor capable of differentiating the more successful organizations in quality improvement programmes [18, 27] . Consistent measurement of process data is a key aspect of the collaborative methodology and one of the most highly appreciated by programme participants [5, 7] .
In addition, a range of broader organizational factors significantly predicted perceptions of the impact of the SPI. First, the more the management of the programme was perceived as a strength, the higher the perceptions of its impact. This is in line with previous studies suggesting that the initial Block 2: organizational readiness, 'how different the SPI approach was to existing safety improvement practices', importance of SPI methodology, perceptions of 'the degree to which each of the following were either a strength or a weakness in the implementation of SPI' (frontline staff support for the SPI, availability of early adopters to lead the testing of changes, staff understanding of SPI aims and methods, existing clinical administrative systems to support data collection for the SPI, the way the SPI was managed in the hospital, compatibility of SPI with other targets, senior management support and leadership for the SPI, support from line managers for the SPI, support from nurses for the SPI, support from junior doctors for the SPI, support from consultants for the SPI, initial choice of SPI team members, collaboration between different professional groups, time period over which process data were collected), perceptions of 'the extent to which the SPI was driven by a top-down or bottom-up approach'. set-up and management of the programme are crucial determinants of its success. Ovretveit et al., in their examination of the key lessons from research on collaborative programmes, suggest that the type and degree of support from management is a key factor for their success [7] . For example, programme management style may influence programme impact through influencing the sustainability of any gains made during the programme, as a function of whether the programme was managed through temporary project or permanent organizational structure. Support from junior doctors also emerged as a significant predictor of staff perceptions of the SPI impact. Support from staff is a welldocumented factor of success for large-scale organizational interventions, and in relation to quality improvement collaboratives, there is a wealth of studies supporting the important role of clinical staff 's engagement with the programme as a prerequisite for its success [12, 28] . Finally, perceptions of how ready staff felt that their organization was for embarking on the SPI significantly predicted their perceptions of the programme's impact. This finding lends support to a previous study on organizational readiness in the context of the pilot phase of the SPI which yielded similar findings regarding the importance of this factor [19] . Other research has stressed the important role of readiness factors, such as building on existing successful activities [29] , experience with continuous quality improvement and general preparation of the organization [30] . Of interest in the predictive model is the finding that perceptions of the novelty of the programme methods, compared with pre-existing quality improvement practices within the organization, were associated with more positive impact. Of the seven surviving predictors, three factors demonstrated a greater contribution to variance in programme impact: programme management, the value assigned to SPI programme methodology and time period for data collection. This finding suggests that quality improvement collaboratives, such as the SPI, are more likely to be seen as successful where they have strong management, where the programme methodology is valued, and where the programme is supported by investment in data collection. Visible leadership and adoption of robust day-to-day programme management strategies, investment of human and financial resources on data collection and data management and regular evidencebased demonstration and local feedback supporting the selected programme methodology are suggested ways that the above variables could be translated into practice. Further research is needed to elucidate how these characteristics can be best implemented in practical terms.
Limitations
There are several limitations which are important in interpreting the findings from this study. The cross-sectional, uncontrolled design limits our ability to assign causal inferences. A further limitation is that measurements are based on self-reports which are open to a wide range of respondent biases. This may, however, be a strength given the aim of the study to elucidate the broader factors that affect the impact of the SPI from the perspective of those who are involved in it, in accordance with previous calls for this type of research. Moreover, this study relates to one specific collaborative programme which may limit the extent to which the findings may be generalized to different collaborative programmes. Finally, due to limited existing research concerning the hierarchical importance of success factors for quality improvement collaboratives, it was necessary to rely on statistical criteria rather than prior theory to determine the predictors entered in the regression model. Further research concerning the predictive value of the model identified by this study is needed if its practical value is to be further realized beyond the scope of this exploratory study.
Conclusions
Despite any limitations, this is one of the first studies examining a broad range of situational factors as potential predictors of the impact of a large-scale quality improvement collaborative as seen from the participants' perspective. The study aimed to conduct an exploratory investigation to identify the most parsimonious model for the prediction of perceived impact of a quality improvement collaborative, based on participant demographics, contextual factors and programme implementation factors. The resulting model suggests hierarchical importance for a range of variables to support future research concerning the mechanisms by which programmes, such as the SPI, impact on the care systems they are designed to influence.
